Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.002 Å; R factor = 0.034; wR factor = 0.095; data-to-parameter ratio = 19.7. organic compounds o2416 Yusufzai et al.
In the title compound, C 13 H 10 N 2 O 2 S, the essentially planar 2H-chromene ring system [maximum deviation = 0.0297 (13) Å ] and the thiazole ring [maximum deviation = 0.0062 (11) Å ] form a dihedral angle of 3.47 (5) . In the crystal, N-HÁ Á ÁN and C-HÁ Á ÁO hydrogen bonds link the molecules into two-dimensional networks parallel to the bc plane. C-HÁ Á Á and -[centroid-centroid separation = 3.6796 (8) Å ] interactions further stabilize the crystal structure.
Related literature
For the biological activities of coumarin derivatives, see: Soine (1964) ; Wattenberg et al. (1979) ; Jung et al. (1999) ; Rao et al. (1981) . For a related structure, see: Arshad et al. (2010 Arshad et al. ( , 2011 ; Asad et al. (2011); Yusufzai, Osman, Sulaiman et al. (2012) ; Yusufzai, Osman, Abdul Rahim et al. (2012) . For the stability of the temperature controller used for data collection, see: Cosier & Glazer (1986 Table 1 Hydrogen-bond geometry (Å , ).
Cg1 is the centroid of the S1/N1/C10-C12 ring. Symmetry codes: (i) Àx þ 2; y À 1 2 ; Àz þ 3 2 ; (ii) x; Ày þ 5 2 ; z þ 1 2 ; (iii) x; y À 1; z.
Data collection: APEX2 (Bruker, 2009 ); cell refinement: SAINT (Bruker, 2009 ); data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008) ; program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL and PLATON (Spek, 2009 Compounds containing the coumarin moiety exhibit useful and diverse biological activity and, in recent years, there has been a growing interest in their synthesis (Soine, 1964; Wattenberg et al., 1979) . Some of these coumarin derivatives have been found to be useful in photochemotherapy, antitumour, anti-HIV therapy (Jung et al., 1999) , as antibacterial (Rao et al., 1981) and as anticoagulant (Jung et al., 1999) . In continuation of our previous work (Yusufzai, Osman, Sulaiman et al., 2012; Yusufzai, Osman, Abdul Rahim et al., 2012) we have synthesized 3-(2-methylamino-1,3-thiazol-4-yl)-3,4-dihydro-2H-chromen-2-one, a new compound which corresponds to the molecular formula C 13 H 10 N 2 O 2 S. Its melting point was found to be 192-194 °C. The structure of the newly synthesized compound was confirmed by its spectral data.
Synthesis of other derivatives of coumarinthiourea and their biological activities are under progress.
The molecular structure of the title compound is shown in Fig. 1 . The 2H-chromene ring (O1/C1-C9) and the thiazole ring (S1/N1/C10-C12) are essentially planar with maximum deviations of 0.0297 (13) Å at atom C7 and 0.0062 (11) Å at atom N1, respectively. The dihedral angle between the 2H-chromene and thiazole rings is 3.47 (5)°. Bond lengths and angles are within normal ranges and are comparable to those found in related structures (Arshad et al., 2010; Arshad et al., 2011; Asad et al., 2011) .
In the crystal packing ( Fig. 2) , the intermolecular N2-H1N2···N1 and C4-H4A···O2 (Table 1) hydrogen bonds link the molecules into a two dimensional network parallel to bc plane. C13-H13C···Cg1 (Table 1) interactions and π-π interactions [Cg1···Cg2 iii = 3.6796 (8) Å; symmetry code: (iii) x, -1+y, z] further stabilize the crystal structure (Cg1 and Cg2 are the centroids of the S1/N1/C10-C12 and O1/C1/C6-C9 rings, respectively).
Experimental
To a solution of 3-(2-bromoacetyl)-2H-chromen-2-one (0.001 mol) in absolute ethanol (20 mL), N-methylthiourea (0.001 mol) was added with stirring. The reaction mixture was refluxed for 3-4 hours. The precipitate formed on slow evaporation of solvent was collected by filtration, washed with cold ethanol and dried under vacuum. Recrystallization by ethanol gave the title compound as orange crystals.
Refinement
The N-bound H atom was located in a difference Fourier map and refined freely [N-H = 0.87 (2) Å]. The remaining H atoms were positioned geometrically [C-H = 0.95 or 0.98 Å] and refined using a riding model with U iso (H) = 1.2 or 1.5 U eq (C). A rotating group model was applied to the methyl group. 
Computing details
Data collection: APEX2 (Bruker, 2009 ); cell refinement: SAINT (Bruker, 2009 ); data reduction: SAINT (Bruker, 2009 ); program(s) used to solve structure: SHELXTL (Sheldrick, 2008) ; program(s) used to refine structure: SHELXTL (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication:
SHELXTL (Sheldrick, 2008) and PLATON (Spek, 2009 ).
Figure 1
The molecular structure of the title compound, showing 50% probability displacement ellipsoids.
Figure 2
The crystal packing of the title compound, viewed down the b axis. The H atoms not involved in the intermolecular interactions (dashed lines) have been omitted for clarity. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
3-(2-Methylamino-1,3-thiazol-4-yl)-2H-chromen-2-one

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S1 0.86394 (2) 0.35198 (6) C1-O1-C9-O2 179.07 (11) C11-S1-C12-N1 −0.74 (10) C1-O1-C9-C8 −0.70 (16) C11-S1-C12-N2 179.17 (11) Hydrogen-bond geometry (Å, º) Cg1 is the centroid of the S1/N1/C10-C12 ring D-H···A D -H H···A D ···A D -H···A N2-H1N2···N1 i 0.87 (2) 2.24 (2) 3.0331 (15) 152 (2) 
